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LDL-CHOLESTEROL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To perform a direct 
determination using an automatic analyzing device 
without performing a complicated pretreatment operation 
by performing the determination in the coexistence of an 
amphoteric surface active agent and cyclodextrin (CD) or 
its derivative. 

SOLUTION: With regard to an amphoteric surface active 
agent the participation in cholesterol determination 
reaction of the cholesterol contained in lipoprotein 
other than LDL is suppressed in the coexistence with CD, 



for example, an alkyl betaine derivative or the like 
exists. It is preferably added so as to have a 
concentration of 0.001-10% (w/v). The CD or its 
derivative include a polymer of an alkylated CD selected 
from a-CD, P-CD or the like, for example, 
2,6-di-O-methyl-cyclodextrin. It is preferably added so 
as to have a concentration of 0.001-1% (w/v). The 
LDL-cholesterol in a biological sample such as serum or 
blood plasma is determined in the coexistence of the 
amphoteric surface active agent and the CD or its 
derivative. Thus, a direct measurement using an 
automatic analyzing device can be performed. 
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7^*2— /i^t Kn^t- tf&JB^SteJfcfiy tK*V^ 
£ r £ i&itMV 

ftO=i l^^^a— /USiJ^BSoSJCSaJ 1 ! 1 ^)*** 5 . 0.0001 
-10% (w/v) Xti2(^ie«cOfStt:S 

ffffiffitt»J»«dS, 0.0001-10% (W/V) t»* 
1 - 3 id|E«c^{gitm y ^C0 3i n — 

Xli/aw t S -rr * 5 £ i: Sr«* £ 

[Bt**6] t^ny**;* h y yxii/&rjet©»* 

ttMRt*^ U*^n— Aoc*^ — i?4>**2S4>jfc< t 

*k ^ ^ * ^ = ^ *r n —/way sejawaio 

5, ft*«6^|B«o{Sitfiy v/^^^^^^^^ 
5, »**6(r|5*^jg:it*y2K^^^^^=^^ 

n-^ay^ffl^o 

[tt*S 9 ] — aoc * x y — fcf f*2SS 

{-^SttTV^S, W*S6^8Ulia*<ZM&it*y#*^ 

isst^sixTv^ fis**6~8^ia*<^ffiitfiy5K^ 

IE 
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STJ*^ u^n — )V*L7s*r7— t? 5:^/^*5*— WHS 
i^e>45tOTJ>ot, -byrfy—^ y/<~R 

[«f#*l 3] ^^7-i:f^ny/^-W 
10 Jg6 — 1 2 ^ffltt<z>t£Jfc* y /K^^^^^con ix^-r-n 

20 [0 0 0 1] 

^(WW't'i-fiFffi't-SiKifcSy^^^^ (HT, LD 

l kmrn-rzo ) *<£>^ u^-^n— /^ay^ssi^- 

[0 0 0 2] 

30 ^^tgs-r^o Ky^^v^^^itfioii^cfcosiitfi 

y>K^>^^ (HDL) , LDL, jgffilJfcfiy 
^(VLDL) ^n^ny (CM) «{^ISS*b 

^ 0 rhe>y^w^o5^ HDLWiw^st 
et»BR«f kf^ffl «r=er LDLttffFii^fo#aii» 

^JP fi«ifl)R8!ffc;» * k mm * BBffi a* *> 5 # ^ ?> ixT v ^ 
So ISoT, LDLt^nW^fn-^ (HT, LDL 

40 (SfiJP^*) ^ld 

L-31/7TP —/^(D^^mn, ^tlh^&CD&m • 

!K« J: WIS ofiilft »« i * s o 

[0 0 0 3] LD L-=i U^-7"a— /K^»J^fe £ 

Lttt, it®&> tta'C?ift, m^*ibfe, HlW5«;^J:S 
aa^4>«t*DfSS6;v ^as^»»«ysi£ <t 9 . ldlh 

D L^(D^mcD y i: ^r^gf-T 5BfT^SXg 

50 ^^ifT^<^LT^sgib^^BfcttT-B:^a'J^ 



# 

S:**-*-*:: ^:*s-et/j^v^^:v^5raJHJSSr*LTV^S 0 
*fc, 7y-fy/^K (Friedewald) <Dj£X%Q htlX V ^ 
58^1/^fn-/HI, HDL-ni/7TO-/W6W 

te\ iE*4 LDL-3i/^fn -^iSrH^t 5 i d s 
"T*£ ft^i 5 RSSSr^T tTV^ 0 
[0 0 0 4] iS^ «*iSfet;:»^S±E^*p#KIJB*CSr 

6 0 bp*>. LDLtw*axtt/atfeLftS:t6fflb-cw 

w^r-n — £ t- Hi ^ b ft V >SU Jfc * V ^ 

[0 0 0 5] L^Lft^k, ~<Djjm%, m7£tff<Dt%M 

wmmT*<omm&-*fm& z < -n<o s b^kii^ l 20 

^ T fiSiJ/E £rH*£-f 5 n t a* t? # ft v % k v ^ 5 (MMC** *> 

[0 0 0 6] Mi-, fi4»li^Lt*LDL-3 
U^T^n— yuSraO^t-S^ifet LT4#HHBg5 8-165 
8 0 0-i'^«^iBB**i^"CV^S^^fe^SfcSo U^Uft^ 

[0 0 0 7] 

**W^«*LJ:5i:-raKHtt, £*K»*<0L 40 

[0 0 0 8] 

#J«^ ^of>^hyy (HT, CD£i5&f£f5 0 ) 
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5o 

[0 0 0 9] #3gWte, =H/^fn-/V^v'^ 

—if ©T, COD^B&IEf^o ) Xfam^^n— 

5 L D L - n L/XfP-/W«^ST^o 
WCDX £ra ft -5 KHg-CfcLS 

[0 0 10] JEfc, **Mtt, iffl4#ffii£f4aii* CD 
LDL-3 i/^xn— /U»J£ffl|t|g^*?8-Cfc 

[ooii] #389! B\ CDXtt/avt^DSi 

#S:^-eftSS— Klgi:, CODSr^-CftSfg— K 
MI 5 t^ot, , r^n^ 

t, cH.vkmmirz> 0 ) kbfu—tm 

kfRZMM<OinItlM^^*iX\f^^> LD L-=J UJ^n 

[0012] 3Si-*fc. #389Jtt\ CDXlVaW^ 
P5tt#BB«H*fflXWCHE«r^t?ft5*-K 
SUt, CODMCHE^mS^l^^* 

<o**ifi'pt£< ki>m-m,mkm^mm(oMtLMz.^ 

[0 0 13] #*9itt* CDXtt/Xt^*<OBI* 

Wi4*ffiStt»J. CHE. RXfXyyy— (X^-t=' 
^n^H £-aA^ft£fr— KHIi, COD, CH 
E, POD, ^U^Xu (Xfi*^^7— ) 

^ft£|g-f*!K£ ar»*^*)-frT«:S ^ i: ^#ISi-r 

[0 0 14] iP^, **if*tt, LDL-3 

C9LDL-3 l/^r ta— /W>8!j^£r, f^tt^EStt^J 

CDX«/aV*05R*ft:^*ffTTfT*tf. LD 
LK^^FSft y J^^^^Sr^lB^BiJ-t-Sn ift< L 

[0 0 15] *:38M{-»v^■cfflv^i^5, Pt4#®^tt 
mkLXte, CDt*ff$tfci^, LDL^coy 

o-e«>ix«rj:<, WtR«Snftv\ r^>i:5ftfS]tt^ 



? 4 -^^mmmmr s tvw<:?-Y>\ ^?y 

^v'xf/H^/y^^A^^y, 2 -TA^A— 

2 - ^) yf V/l/- N - ^/P - N - t Kndp 

v-xf/v^^/y-^^^yf) , ^/Vfr^?^ 

-r^^t- 1 -^PA 9 y^;i/^yi, N — "fi/?V— 
N, N-v?^f /V- 3 - 1 - /n^y^;v 

N— Kf'V/U— N, N-^f/^-3-7y : e 
l -/DA 0 y^/i'^yi, N-^ F^^vvv- 
N, N — v'pt^/V— 3 — T^^e^^"- 1 — ^n/^^^/l/ 
Jfr^K* N-^-^I^V/l'-N, N — J- As— 3 — T 

WlxLfir/^/v^y^^, tas*as*j (7^;x 
^viO /y^y, ^f^/Ky7^/xf;^y^y 
is, N-7;W>fy7;/xf;^|j>/y > jS-T^ 

(2 -f>>^vvv, N-t KD^yxf/K^yy 

4 ^/y ^M7?y/^^7-;yt 

<^K/£^<^SS^ii^0.000l — 10% (W/V) , 
<tt0.00l— 1% (w/v) J; 5^aSSPS^5o * 

fftUTtt, ii^O. 0002-20% (W/V) , 04L<t^O. 

002-2% (w/v) <^«sia^e>Hi:swsixSo 
WISltf^i^tt^ffiettSOftftirLTtt, iiSto. 0002-20 

% (W/V) , if * L < f*0. 002— 2 % (W/V) (£>fEHa» 

mmtisXte, jb— «jg4»^»sds, a^-o. 0001-20% 

(W/V) , £j* L< ttO. 001— 2% (W/V) N 




tfrmW-l 0-311833 



*P<DWk8[&* il^TO. 0001— 20% (W/V) , 0*b<ttO. 
001-2% (W/V) fcfcS J; 5t-**8S*n£*LS 0 ft, 

[0 0 16] CDXti/R 
^(-, LDLK^y 7$?ls/<?\-^£tiXh^&=i is 

10 l^tfS, 0i|xJfa-CD. v-CDSO 1 ^^^ 

AfrMi: LTIt #J;ttf 2, 

y^nf^hyy, 2, 3, 6-hy-O-^W — 

a - v-^ n^^r^ |- y >\ 2, 6 - v^-O— ^^/V— a 

-^pf^^fy^ 2, 3, 6-hy-O-^^A- 
-a -is? nf**;* h y V, 2, 6 -^-O-^/l'- 
jS-v'^ n-7=>^ h y 2, 3, 6-fy-O-^f 
As-p-is?vty**Xb})ls % 2, 
20 -^-v'^nf^^fyy, 2, 3, 6-hy-O-x 
^/V- 0 -is? C2y=>^ h y 2, 
^-y-V^uf^^hy^ 2, 3, 6-hy-O- 
^ ^VU— y — is? n*f^?s b V 2, 6—^-0—^1 

f/v-7-^pf>^Fyy^ 2, 3, 6-hy-o 

y — is? n^=>^ h y ^^cOT/^^r/WbC 
D, 01^2-1: Kn^x^-a-^Pf^h 
y >\ 2 — t Kn^y7°n tW- a — is? uy**c* b V 
is, 3-t yx3^is^fX2tf/U— a —is?u J r^-s\ hy 
^ 2, 3-i/t Ko^^nW-a-y^nf^^ 
30 h y ^ 2-t Kn^rV^^-7^-i3 — i^^ta^^r^ h V 
is* 2 - t Kn ^y/n tVl^- ^ - h y 

>^ 3-t Kn^rv-^ e t2b°7l--i3-v'^n-7 = >^ hy 

i^, 2, Fp^y/ntv^-^-y^pf^^ 
h y 2-t Kn^^f/^- 7 — x=t^r^r^ h V 

2- t Ko*i//n ^-7 -^y^nv=>^ b y 

3- t FP^y7 0 Pt>-7-v'^Pf d r^hy 
>\ 2, KP^r^PtVlz-y-i/^^r^^ 
hyyf^t Kn^^T/^/WbCD, 0iJ^L«2, 3, 
6 - b y — O — Tir^/l/- a -iy^ n-f^-^ b ] J 

40 2, 3, 6 - h y -O-Tir^/l— jS -is? n-r*^ h 
y^. 2, 3, 6 - h y -O-Tir^/I^- v 
^HIy«07^ftCD, 0iJ^«6-O-a-D- 
^/l/ ^ ^s/U— oc—isy*TJ "f^ ^ Fyy, 6— O— a— 
/U bis/U— a —is? nf>7 bV 6-0 — a — D — 
Jf^ziis/V— )3 - is? Df^ h y 

7W bis/\s— 0 — is? uf^-y, b]) > s 6-0— a-D- 
iy/U— y ~iy? u^f^y h y 6— O-a— ^ 
/V bis As— y -is? vy*** b V >-^<£>3ff^fffiC D , M 
7L}[£0 — f3As^^is^^As— a -is? n?**?* Fyy, 
50 0-#Astf*is**3-As— & -is? h V is, O- 




U «A.tf*H«?W : IB3453258^-Wi»I». *H#f??g345 
3259-9-93 8BS\ Polymerjournal, Vol. 13, No. 8, p. 777- 
781(1981), «fBBH861-266401#4*«, 1#^Bg63-l2270l 
#HBB62-243602#^#«^e*^*P<©iTjSfe|i: 

mhm^<7)R^m^(omm^mmo. 0001-10% (w/ 

V) , »4L<ttO. 00i~l% (w/v) J: 5t-SJn 

{c J: 9 5 <^> IB— KSI ^CDX c D 

n<^»sit*^«j: 9s*-5*:«>— astern *.*i\&s, a 

^ro. 0002— 20% (w/v) . b< tao. 002— 2% (w/ 
v) i*5J:5t-aa!iPSix5o ft, rti&CDXI«© 

r ffl ^ r f si *x t - r t <t v \ 

[0 0 17] #*W<Z>W*i5&tt\ ±IBLfc*D#Wtt#ffi 

K*CTii:i:aWi-nfcEJ:v\ > Wh, \km, jhmm<o± 

l&N-^CD L D L - 3 n ~/W«r«FRMfc:8!l3£i"£ £ 

i, 5 asat =1 i/^^n— /u^^fctd, co 

DCiottftU, 3i/^r-4-xy-3-ty^ 
ifiBeft7K*t-L, POD^ftT, ^ricLfciSSeft** 

^CHD^fiTNAD (P) b&l&ZltX, 

^nad (p) H&uQnmx-mi£-rz>mft&mj£iixm& 
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[0 0 19] *^P^C0^iJ^&(^ffl^^tb5COD^, 

tt, =iuxT*—/i'fflfeB$<DfcfoWi'P<D9t8tbl,X* m 

^0.02— lOu/mK b< ttO. 1— 2 u/ml^flEffli^k 

[0 0 2 0] *mW(Dmj£fe^m^^ hfo&CHRlt, * 

h<Dmte±X$.m^ifeXh& 0 CHE^fflttLt 
££0.02— lOu/mh L< teO. l~2u/ml^>$6ffl^e> 

[0 0 2 1 ] **M<©aiJ^j£{c:fflV^e>ixSPODtt, ^ 

R/S^^CO^Si: LT, S^O.Ol-SOu/ml, L< 
fc*0. 1— 5u/mlOf6ffl^feiSS:»lR$*b5 0 
[0 0 2 2] **M«oa03efel-fflV^n-5«»ft:ttMfe 

v^fyv (4-aa) ^^^^^9— Rt^, foAiy? 

30 ii\ EP*> X 0J*fi 4-AAt7xy-/I/«ft'fr«l, 

3-^f;v-2--<y/fr/y;yt K^yVirT^ 

(3 — J^/W^V^T^/y ^— 6 — ^/U^i^ 

s ^Bt**, ^wismmit* hyry/K-; ^>^- 

40 /I/^«(Ol*Mtltll Wifi7x/-^ p - 

^y ^^fb^oA^Jt tttt, w*.«n, n-^ol 

^/L,T^y>-, N-^^/l— N- (S-t Ko^r^xf 
/W -m-h/^i/V. N-^^/U-N- (2 — t Kn 
^r^- 3 --X/^^n tfyu) -3, 5-^ h^>7- 
y^ (DAOS) , N-^^/^-N- (2-t Ktadrv- 
50 - 3 -^/V/^^n \?;v) -3, 5-^ 



# 

;^P7^!Jy (FDAOS) , N- (2-tKP^> 
-3 -7/^^nt:Vl/) -3, 5-WF^>7-yy 
(HDAOS) , N-^^/l—N- (2-t Kd^V- 
3 -^/U/ft^Ta tW) -m-h/l^v^ (TOOS) , 
N-^^vV-N — (3 -y ^vl^^x^ /U) — N' — 1^ 
i/-;l/-xf i/y>?7^ (EMS E) %f&m? btl 

LT, ii^U 01 — lOOmM, jftl<|j:0.1- 
10niM<7)®ia^ibig:i^^£tU -y^y — t LT 4 — A 

^Nf^ElSS^^iS^ LT, H*fro.01~50mM, * L 

^»*£*>-tf 5 # ^ <fc 9 gfc 6 *:«>— 
SS£LT, iiffiU 01~50mM, L < \*0. 1~ 5 mMGD 

If* (p-v?xf;l/7;/7x^) - 2 — 
-3, 4 -*J*>Vi£7vi&**/7=-~!\'* * h 

/^) r s y - 2 -^^731=^] r^y, n, N-tr 

-p- h/U3iV-X/^=/^*^s*tf fett, n 
^ ^ f y y ^wiSft^^M ^ tt{ 0!l*.M:lO 
- (^A^drVy ^A-T ^ 7 AO -3, 7-fcT 

* (^f/i/7^y) 7xyf-r> ? y • -r h v <?J±m^ 
10- [3- (y h^i/^;v^7^y^f^) :7zc^ 

wf/wr^y^/^f^] -3, (^y^A- 

v?^f|»«s:<?5*fls:Wi: LTfi, Wif^y^^y, o- 
h y i/y, o — i/T^v-v^ 3, 3* — i?T % S *<ls 

Wis^ 3, 3' , 5, 5' -fh77^;^y^y 

t LTt3u «*.Ji2- (4-^7«>v'7x^) -3 

/i-r^y^rc^^) ^5:^^— /k 2- ( 3 - y h ^> 

-4-^xf;P7^y7xx;V) — 3 — N — y ^/U^7/U 
s<^^/U-4, 5 - tf (2-^^-4-^x^1/7 

s y r^^AO >r ^ /^^tf e>*b5 0 
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/l^SI^^RlEa^^iBKi L/T\ iififO. l~100u/m 
1, L<ttl~50u/mlO«SHd»bai:atRStb5o 
[0 0 2 4] #*W<©ffl^ffii-ffl^fe;h,5NAD (P) 

<^«4kTffiffl^rfiB"e*>So nad (p) ^ffltitr 

«: % =iux^u~/ismfeft<oRfoiK'P<DM&tkl,X* m 

$U 02~50mM, SSK (10. 1 — lOmMOfEHa* ^iSHil 
10 [0 0 2 5] *|8M(^LDL-3 l^^T^n— /^aU^fflK 

6COD, CHE, POD, «Bft|tttSfeKIII«!<Z?«SII 

HD, NAD (P) ^(D^mm*. ZL<Dft»X*mm£tl 

zmmmmx^m^z£?^mm£nt^i><Dxhy, m 
20 &m*<o»*L^is^fcmmm&te, -tx^tim*) 

[0 0 2 6] *f3j](Z)LDL-^ ^ n - A^J^/BI^ 

30 OD^tm^<^t^L<, Zft£Afr(Dmi± 
^BSttS, CHE, PODf^iS, 

Sr-g-=ft"Si3:T*5< r.irdSS*b<. :ftWNAD 
(P) *tt^*< t tfimd^WHH^-g-SixTV^tf <t 

[0 0 2 7] *J8H©*St, 2«!K*a««fe^J;9* 
—K* i: Sr S^-T 5 m b T K % »— WSK -T?«L ffl b fc 

[0 0 2 8] «X.tf^bMfe&0^, ±iabfe*P^K 

(i) CDX**/Xtf*<Z>tt*#. &WP5ttlf.ffiJSttffl 

50 t^t)!{C5t)©tfcot, ^^^7—, f^p yA-, 



p o ds^c h e <D5k* as4>fc < t tig— «sk t 

(ii) CDXlVW^^ft^, WCHE^t 

(iii) CDXIi/S»t(OR*#, P5tt»Bfi5ttffll, 

(i*) CD^/Xt**(£>R3»fls; % XUWtt#Sfi&tt: 
S^^/^^tfcoT, NAD (P) WCHEO 

x^ztxmfrh%:Zt><z>o 

(ii) CDIfVSW^ff, SVCHES:^ 

ftsfc^fcot, nad (p) at5j^tt#sett»jo 

(iii') CDXtt/aw*^BIW#, Mt£#Efttt#K 
5S-K*M^45<>©tfcoT, NAD (P) 

Effitt»lX^/WCHE^, CDXtt/RVt^R* 

i: KIKl^WS^rfflVNS^s, ldl-=j 

**W<oKm©»^ar©5*>, Stt#®ffiSJtCHE 
£^54§£-i-J3\ Wffi#ffiSi4»J{c:J:9 CHE 

CHESr^A/-C*5»— CODSt/CHE^ 

&Tf*<Dtim#. mvkftmfe&m, wche^t- 

Kldi:, CHDXtfCHEWm5»Ilt 

l^^/^t)Ot*or, NAD (P) ^*<i:t 

jb— t m-^m^tvMc^^nx^^nm^ h * 
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12 

[0 0 2 9] *^PJC0LDL-3 U^^n— /Hiy3£JHK 

&mzm^xmftm\'^htiz>i><D'vs>tit£&< , phs- 
io ii^«ffl-ett«fpfflS:^ri-st>^3&sffifflsn*o 
ztihi£ffim<ofemm8£bi,xft. ii^imM-5M. & 

W@M<o o «Fl;:LDL-3i/^fn- /u— toWSti 

/m^^^/i^^R (ACES) , N, N-tT^ (2 — 
t Kn^^f/U) — 2-T S y^^^/i^^Bfc (B 

es) , n— v^n^dev^/w— 2— r 

(CHES) , 2- [4- (2-t Kn^r^f 
/V) — 1 - t^^v^/Kl ^^^^/V/J^gg (HEPE 
20 S) . 2-^M!J;x^y^tyi (ME S ) , t° 

^7^^— i, 4 — if* (2 — ^^^^/i^^v^) (p 

I PES) . N-MJ^ (tKn^f^) 

2-7^;x^y^yi (tes) ^t^/^^ 

/^n^VJX/M^ifc (CAPS) . N-v-^a^ 
3rv'/l'— 2-t Kn^V- 3 —T ^ / ^D^y^Wy 
B£ (CAPSO) , 3- [N, N— If* (2-t Kn3f 

v-^^/v) r^y] -2-t Kn^v/n^vx/^y 

K (DIPSO) , 3 - [4- (2-t K^v-zn^- 
30 /i") -1-^7^) -fn/<i/^/\s7fris$£ (EPP 
S) , 2 — tKn^rv'— 3- [4- (2-t Kn^v'x 
^VtO - 1 - t°^^i^/W] ^n^v-^/U^xV'Bft (HE 
PPSO) , 3- ; e/^U;7'nA 0 y7;^yi (MO 
PS) N 2- t — ^e/^y y^n^y^/v 

(MOP SO) , t^^v^-l, 4 -If* (2 
-t K n i/- 3 - 7"n y ^/^vt y (POPS 
O) , N-hU^ (t KP^Wf^) ^^/W-3-T 
;y/PA c y^My| (TAPS) x 2-tKn^> 
-N- h y * (tKo*^^) 
40 ynXy^/^yi (TAP SO) ^7^/7°n/N°y 
^/i^^KRagft;, 0!;ttfN- (2-TirhT^ K) 4 
^ (ADA) N N, NT- If* (2-t Kn^rv' 

3i ^/W ^y (B i c i n e) , N- [ h V * (t 

KPdf^f;l/) y ^-/W] /yyy (T r i c i n e) 

[0 0 3 0] */c, «i(Z)LDL-3y^fn-Mj 
OiWagfiU*. JJr^mt&yo, WMf^^Fyy 
50 jkek, ^yy, ^^°5^«E», yy^y/^fyif 



it&!$)b. Mg 2 \ Mn 2 \ C a 2+ ^C0 2fflcD^^^-^ 

gittH RlSifc*<z>»att^ iiSro.oi-10% (w/ 

v) <o«fflt?ttffls^ 2i^7tt^«fflia 

£ RJfc^^ffi^, iififo. i^200mM<z>«6ia"C 

mmPM^Kfc LDL y stf ^ >s<? tp<D^ w*^- 

u — /uas ziu^v-n -;vW\J£fcfc\z.M J *-tZ> - ir £gSih 
#y ?u-^/\si7ifctitz.te*/ ? n— Jvv 

*>v^AStfl^ SLTTKy^^^cs:*, str^y 

0. 001~10mgAb/ml, * U < teO. 01—1 mgAb/ral £ 
-/Urn— tvK ^Ky ^-^ri/m^i/v-ir^/^— 7VK *K 

y ^i^ai^i^^^-w/^— tvk /Ky^^i^^^y 

/p^e/^^u — K ^yxf uyyr) y /n- yvt^ 

&v^s, KJSf&^SS^ ii^o. oooi~io% (w/ 
v) , #*L<tto.ooi~i% (w/v) coJSHd^biBHa 

[0 0 3 1] «Pj](Z)LDL-3 l^X^-A^SJ^jfe 

2 -40°CT- 1 ~30#raKlC S-fcr*:« 
f-PJ£5fc* (OD.) ^rS'J^i-^o «ERJS«£, 



(8) 10-311833 
#Jx.fiCOD, CHE, PODWr^n^/yV (Xfi 

«r«^U 2-40 , Ctfl'-60»RlSS*fc«^!»3t« 
(OD,) 3rg'J/rt"£o JiiB<Z>OD 2 ;&>bOD l K:itl3tei- 
S« (W^tfODt^WjEffWcSrWJtT**)^*) Sril 
L§l^fc«*K (OD 3 ) »feixfeOD,Sr, 09 

/^»*iOD,fcoBI«*«-r«a»^STtt*S 

?s, famm<D^w.m\t, mjLtm&Rmt&sffls cd 
xtt/aw©ii*#affcHE, K-rtttfawa, 
4^mt^m, 2fflo*^*^*sr^*ri-sjB- 

^It*^LT4M^lL, 2-40^1-30 
^MSJS$^«i«^340nm^»^SK3fc« (OD.0 S: 
S'J^-r^o #:^T% RS/iEtti. #iJx.f*CHD, CHE 
WNAD (P) , Sfi-Jxtfa««0*Sr**-t-5*— K 
liltSrS^L, 2— 40^1 ~60#RJfc£^^t-340n 
20 mf^ttSK3fc« (OD,) ^ra'J^i-5 0 ±lE£)OD 2 . 
^fcODrJeiSJK-rSffi (fi»JA.«OD 1 .id*iiE#»S:» 
W"C#»fctt) 4rJIMIV\fc»3te« (OD,) 

fc. LDL-n l/^rn^lt^OD 3 ^ii^ 

[0 0 3 2] £fc. *»LDL-3 l-^-7"n -/lx(7) 

he, cod, pod, wftttifeKJi, m&ft-mm 

SKSJiSrS'&L, 2 -40^ T 1 ~30^raRl£*-iirfe« 

^k** (od,) &«rr£o ^«*tw©ftfc 

T% OD s a>?>OD M £HL3IV^«3teaf (OD.) 
40 ^, ^ij ^. 1 46 LDL-^l/^rn 

DL-^^rn — tOD R t(D ^r^-f^fi 
CHD, NAD (P) , mtftffifS&fflRT*. CDXf* 
50 ft (OD s .) S:»JSi-So ^ft:«J|SfcDftiP 9 (-^ 



^fife^SrfiroTWtftffi (OD B1 ) £*#>£ 0 
OD^^ODbi -fclll^lV^cBbfeK (OD R .) 

DL-nl/7rn — /^Jift tODri Sr*i-tfe;S 

[0 0 3 3] *38W^>LDL — sU^xn— /l/aij^ffldp 
s> H*. ^RSf© L D L 

- in r~ u — /L-^r SJ^i" 5 tz. )b dffi/B $ fr5 <7>"C\ 

fts ffit£#ffiJg«*K CHE, &Xf#y79— (Xtey* 
^<viy/<~- ) Sr^-ofes^— KMSt, COD. CH 
E, POD, RXfT^v (*>y?y—) &*a/vX 

**MBiH:£ifc/fltf>i§£\ CDXli/at«©«*#, W 
at5CHE«r^T?*5*-K*t, C 
HD, NAD (P) , Rt;CHESr^45»rK8 

5c SBE^yMU*, iKBlOtCT* LDL-3 

tea 5*t?fc4v\ 

[0 0 3 4] W^LDL-n /WPglJ^jfe 

DL(Z)WbfVLDL, ^ n i^ECDL D L£Jl 

LDL-^ i^^u — /i^^^^K/S^S 

£>-T?fo3o £/c. i¥p a n^ot>tt)LDL-^l/^fD 

[0 0 3 5] £TFI^ HJ609S:**f-C**WS:5E^»W 

<DXlt^\ 
[0 0 3 6] 

DLilfth HDLPi$3\ VLDLiS^X^CMiii^SrW 



(9) 4#fi^ 10-311833 

-CHO'H (fP3fc«*X|R (**)«) Sr/fl^T, IrI** 

«**] 

(«3Ki) 

R— 1 ; 2, 6-^-0-^f/V-a-^Pf>^f 
(fd#«3llX*<t*)afc :HT, DM-a-CDi: 
B&IE-f~5 0 ) 0.06% (w/v) , N- (2-t Kn3rv--3- 

10 (HD AO S : («) Pifr^^W^BfSSo ) 0.6mM, X 
S0 4 0.4M^-g-^f-r^50mM t°^<7 i? 4- If 
;* (2-3i^^-X/^^K) (PIPES) -NaOHM1ilS5 
(pH7.0) SrR-lt bfc 0 
R-2 ; COD (^WtHKOBOR, ) 4U/mU CH 
E (Jia^X*(t*)K) 4U/mU POD Ofcffife&OBO 
Mo ) 6U/ml, 4-AA 3 m>tRtJ«9f3£<35P5tt#ffi 
0. 01% (w/v) £r^^pr£50niM PIPES- 
NaOHiSl (pH7.0) S:R-2i:lfc 0 
(P5tt»ffifiH4»l) 

•V7^/!JyLPB-R (JIW7 7^^^/^ 

(*) , ffip p p«) ; 9 * V >mr =■ K^n lf7w<^ ^ 

• V7^/yycL OMW^x^v^^/Wt*), ffip°p 

30 .it^3-/H-30AN (^-T^->-(*), Spp 

y 

•Zwi t tergent3-08 (fP3frf$SgX|S§ 

(KSH2) 

R- 1 ; KSIl ^I^C 0 

R-2 ; P5t4||Lffiigttaco«:iP9lJ:, TISco^DSStt^J 

40 mmm&m) 

•x-r/^A-9 0 (7EX(t*), ^p p p^) ;/Ky^^r 

•x^yy7 0 9 (TEX(tt). ffifi*) ;#V**i/ 
xf i/ygil7/i/^-/^-r^ 

• hy hyx-ioo (t3 • — a 7vK -xtfc. its 

pp^fe) ; /K y ^xf - 1/ y 7;i^^^7 x ^/i/x-f/^ 
(KSK3) 

R-l ;HDAOS 0. 6mM % 2U*N a S O f 0. 4M^ 
#-r^50mM P I PES-NaOHli« (pH7. 0) %: 
50 R - 1 ^ L/i 0 



# 



(10) 




W 10-31 1833 



18 



* R — 1 
R- 2 



R-2 ; COD mWUmmMo ) 4U/ml, CH 
E (*{&*X3Je(89B) 4U/ml. POD Ofcfl&S&O*)" 
»! 0 ) 6 U/ mlS.0 5 4 — A A 3 mM^^Wi"650mM 
P I P E S - N a OHglfft (pH7. 0) & R - 2 ir b 

^Kfitcoa W*^*— /i^SrSJ^bfc,, 
«l3££ifc ;2^4^h xyK[i6]-[34] 

;3/il * 

5^ (X) = 



2 7 0/1 1 
90// 1 

700/600nm 

3 7*C 

1 0 Omg/d 1 



x 1 0 0 



[0 0 3 7] 



$K [0 0 3 8] 

*1 





#U#^>/t^©»W (%) 


LDL 


HDL 


VLDL 


CM 




'J*°5>LA 




94 


4 


6 


4 


K 


V7WJ>LBP-R 


Wtt 


10 1 


0 


1 3 


5 


SS 






10 0 


0 


0 


2 


7>fcH»24B 


Witt 


9 8 


0 


8 


3 


1 




Witt 


9 8 


0 


1 1 


7 




Zwitter3-08 


Witt 


10 0 


1 


9 


6 


ft 

3S£ 
2 






6 5 


54 


5 1 


2 0 


XW>709 


#>ft>tt 


8 6 


4 5 


24 


2 5 


hUH>X-100 




9 3 


4 2 


0 


1 9 


tit 

m 

3 


DM-a-CD*aaD 


10 3 


8 6 


9 9 


9 8 



[0039] *i <Dm^^hmb^mu< . ttll 
(^Lt, ^*yttffBiSttffliDM-o-CDio 

t DM— a — CD60fpJ^t>#^#T"eS'J^^tTo fc4§^ 



50 



(Km 3) iu*, LDL&^y tsisb 

ttJHBffittffili:, CDXtt/Rt«:©l)l»*i©*ffT 
[0 0 4 0] HJfiffl 2 



# 



(1) «— KM! (pH6-8) : CDXtt/»tf*©»» 

m&ftmft&m, che, ^^^5— (xts^* 

(2) S£~f£|g (pH6 — 8) : COD. CHE, PO 
D% ^FXn > y s<— (Xte% ^7*7-) o 

[0 0 4 1] 



(11) 



#P^Pl 0-311833 



20 



§0 



HtffiBl ¥*9¥7^ 3 0 0 
[#*»IE2] 
[«IE^ft»IS«] 91*0* 
[*jE»*«1*] 0 0 3 0 

[0 0 3 0] ^fc, *^^LDL-^^f^-/Vi 

sutnm&Lxmm-r&zkifi-vz&o ^i-, ^f^ts 

ffr^4*£* Mg 2 \ Mn 2 \ Ca n f^)2i(Z)^ 

10% (w/v) (o^mxtiimzft, 2m$^* 
xDi&mmmt Ltit ejs«*0>*«j&s, a#o. 1 30 

— /WSJ^fflK ji^iCiS L D L £WK<Z> y /K 



RjS»*<£»«asg?£0. 001-lOmgAb/m 
1 , L< f2 0. 0 1 — 1 mg A b/m 1 J; 5 

^-^v-^^/i^ ^Ky t^i/xf 

RJfc^^S/g^ iI3to. oooi~io% 

(w/v) , »*L<fi0. 001 — 1% (w/v) <D 



7n v h^-i^£>tt# 



(72)^p^# TEffl «fi|S 



